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(57) ABSTRACT 

A rotor blade for an axial flow turbomachine, preferably a 
turbine, and to a mounting for Such a rotor blade is provided. 
In the rotor blade, the two opposing lateral walls of the blade 
base are continuously curved along their extension between 
platform and bottom side of the blade base in order to reduce 
the mechanical load in the blade base and that of the walls 
Supporting the blade base of a rotor. 

10 Claims, 2 Drawing Sheets 
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1. 

ROTOR BLADE FOR AN AXAL FLOW 
TURBOMACHINE AND MOUNTING FOR 

SUCH A ROTOR BLADE 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application is the US National Stage of International 
Application No. PCT/EP2010/058508, filed Jun. 17, 2010 
and claims the benefit thereof. The International Application 
claims the benefits of European Patent Application applica 
tion No. 09008226.4 EP filed Jun. 23, 2009. All of the appli 
cations are incorporated by reference herein in their entirety. 

FIELD OF INVENTION 

The invention refers to a rotor blade for an axial flow 
turbomachine, comprising in Succession a curved blade air 
foil, a platform and a blade root with two mutually opposite 
sidewalls which diverge from the platform towards a blade 
underside. In addition, the invention refers to a mounting for 
such a rotor blade. 

BACKGROUND OF INVENTION 

Rotor blades for turbomachines, such as turbines and com 
pressors, and also their mountings, are widely known from 
the prior art. For example, it is known that rotor blades have a 
root section with an essentially dovetail-like appearance, 
wherein the two mutually opposite sidewalls of the blade root 
diverge rectilinearly from the platform in the direction 
towards a blade root underside. For fastening, a rotor, which 
carries these rotor blades, in most cases has a shaft collar or a 
correspondingly formed rotor disk, on the generated Surface 
of which retaining grooves—with a contour corresponding to 
the blade root—extend in the axial direction. The rotor blades 
can be inserted by their dovetail-shaped blade root into the 
corresponding retaining grooves and, on account of the dove 
tail connection created in this way, are securely retained 
against disengagement in the radial direction during rotation 
of the rotor. 

For example, such a blade fastening is known from DE 41 
08930 A1. In order to achieve the Service life limit values 
with regard to fatigue with low and high stress cycle numbers 
in this case, it is provided that the dovetail hook-in fastening 
is a section of a helix. Furthermore, a rectilinear but 
inclined in relation to the radial direction of the turbine 
rotor—dovetail root of a rotor blade is known from EPO 502 
660 A1. This arrangement, however, is provided only for 
non-metallic blades. 

In addition, it is known from the prior art to fasten rotor 
blades on rotor disks by means of so-called fir tree toothing. 
To this end, both the blade root of a rotor blade and the 
retaining groove, which is formed correspondingly to it, have 
contours with an appearance corresponding to a fir tree. The 
undercuts and projections which are thereby provided and 
inter-engage can give rise to stresses in the material of the 
rotor disk or of the rotor blade root in the event of high 
centrifugal force load on account of the rotor rotating at high 
speed, which can lead to fatigue phenomena. 

SUMMARY OF INVENTION 

The object of the invention therefore lies in the provision of 
an alternative, reliable fastening of rotor blades on the rotor of 
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2 
a turbomachine. A further object of the invention is the pro 
vision of an alternative, long-life mounting for Such rotor 
blades. 
The objects which faun the basis of the invention are 

achieved with a rotor blade according to the features of the 
claims and with a mounting according to the features of the 
claims. The rotor blade according to the invention comprises 
in Successiona curved blade airfoil, a platformanda dovetail 
shaped blade root with two mutually opposite sidewalls 
which diverge from the platform towards a blade root under 
side, wherein both sidewalls are curved, for the most part in 
the same direction, along their extent between the platform 
and the blade root underside, in such a way that a blade root 
center line, which is arranged in the middle between the two 
sidewalls, is curved in the corresponding direction, as seen in 
cross section. The mounting according to the invention for a 
rotor blade has a retaining groove in each case for each rotor 
blade which is to be mounted, the retaining groove having two 
mutually opposite sidewalls in each case which, for forming 
a dovetail shape, diverge from an outwardly oriented groove 
opening towards a groove base, wherein both sidewalls are 
curved, for the most part in the same direction, along their 
extent between the groove opening and the groove base in 
Such away that a fictive retaining groove centerline, which is 
arranged in the middle between the two sidewalls, is curved in 
the corresponding direction, as seen in cross section. 
The invention is based on the knowledge that a more highly 

loadable connection of the rotor blade and the rotor can be 
brought about by means of a blade root which curves from the 
platform towards the blade root underside. Production costs 
can also be reduced, particularly if the rotor blade is used in a 
turbine, since the otherwise customary fir tree connections 
can also beachieved by means of a dovetail connection which 
is curved according to the invention. The cost saving is 
achieved especially as a result of the lower number of projec 
tions and undercuts both for the blade root and for the axial 
retaining groove, which is formed correspondingly to it, on 
the rotor. Moreover, improved frequency damping can be 
achieved. Also, as a result of the blade root diverging from the 
platform towards a blade root underside, the center of gravity 
of such a blade can be shifted closer to the rotational axis of 
the rotor, as a result of which the load, especially the centrifu 
gal force load, of the rotor caused by the weight of the blade 
is reduced. A particular advantage of the mounting is that 
notch stresses can be reduced at that transition from the 
groove base to the retaining groove sidewall which has a 
larger opening angle, i.e. a larger radius. 

In this case, both sidewalls are curved for the most part in 
identical directions, i.e. one of the two sidewalls is for the 
most part concavely curved, whereas the opposite other side 
wall is at least for the most part convexly curved. 
At the same time, the two sidewalls diverge from the plat 

form towards a blade root underside in order to ensure the 
thereby achieved dovetail shape for the radial hook-in fasten 
ing of the blade. 

Advantageous developments are disclosed in the depen 
dent claims. 

According to an advantageous development, the curvature 
of that sidewall of the blade root, which in the rotational 
direction of a rotor of a turbomachine equipped with Such a 
rotor blade is leading in relation to the other sidewall, is for 
the most part convex. Correspondingly, the curvature of that 
sidewall of the retaining groove, which in the rotational direc 
tion of a rotor of a turbomachine equipped with Such a mount 
ing is leading in relation to the other sidewall, is at least for the 
most part concave, and the curvature of that sidewall which is 
correspondingly trailing is for the most part convex. Both 
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cases result in the flow forces—which act upon the blade 
airfoil—acting in the blade root connection in the circumfer 
ential direction in such a way that the rotor blade is moved 
more towards the groove base of the retaining groove. As a 
result of this, the steeples which are formed between the 
retaining grooves of the rotor experience a lower mechanical 
tensile stress than in the case of a curvature in the reverse 
direction. The trailing sidewall of the blade root is preferably 
for the most part concavely curved. 
As a result of the lower mechanical load, the service life of 

the mounting or rotor disk and of the rotor blade can be 
extended. 
The blade root, and correspondingly also the retaining 

groove of the mounting, can expediently also be curved in the 
axial direction in each case. 

According to a further advantageous development, the two 
oppositely disposed bearing flanks of the blade root or of the 
retaining groove lie at least partially on different radii. As a 
result, a longer fictive failure crack length ensues, as a result 
of which a narrowing of the blade root is possible under the 
same loads. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is subsequently explained further with ref 
erence to a drawing. 

In the drawing: 
FIG. 1 shows a rotor blade according to the invention in a 

perspective, Schematic view, 
FIG. 2 shows in a side view a rotor disk with retaining 

grooves, suitable for holding a rotor blade according to the 
invention according to FIG. 1, 

FIG.3 shows in a perspective view a detail of the rotor disk 
according to FIG. 2, and 

FIG. 4 shows a rotor disk in a development which is alter 
native to FIG. 3, with curved retaining grooves in the axial 
direction. 

DETAILED DESCRIPTION OF INVENTION 

FIG. 1 shows in a perspective view a rotor blade 10 which 
pertains to the invention. The metallic rotor blade 10 com 
prises in succession a curved blade airfoil 12, a platform 14 
and a blade root 16. The blade root 16 extends from the 
platform 14 towards a blade root underside 18. Moreover, the 
blade root 16 comprises two mutually opposite sidewalls 20, 
22, the spacing of which becomes larger with increasing 
distance from the platform 14. The two sidewalls 20, 22 
therefore diverge from the platform 14 towards the blade 
underside 18, wherein the rounded transition of the sidewalls 
20, 22 to the blade underside 18 is altogether disregarded 
here. 
A blade root center line 24, which extends in the middle 

between the two sidewalls 20, 22, is shown in the manner of 
a dashed line. Both the sidewall 20 and the sidewall 22 are 
continuously curved along their entire extent from the plat 
form 14 to the blade root underside 18. As a result of this, the 
sidewall 20 has for the most part a convex shape and the 
sidewall 22 has for the most part a concave shape. Conse 
quently, the result is that the blade root center line 24 is also 
curved along its extent from the platform 14 to the blade root 
underside 18. Consequently, the result is that the sidewalls 20, 
22 are not curved in a mirror-image manner in relation to the 
blade root center line 24 but, as in the case of an optical 
divergent lens, rather in a concave-convex manner, apart from 
the totally diverging contour for forming the dovetail shape. 
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4 
By using the term “for the most part, those significantly 

smaller sections 23 of the sidewalls 20, 22 which, as rounded 
transitions connect the sidewalls 20, 22 to the blade root 
underside 18, are excluded. 

FIG. 2 shows the side view of a detail of a rotor disk 25 
which is part of a rotor of a turbomachine and shows the 
mounting 29 for the rotor blades 10. The rotor disk 25, on its 
outer periphery 26, has retaining grooves 28 distributed uni 
formly over its periphery, of which only two are shown in 
FIG. 2. A rotor blade 10 can be inserted in each case into each 
retaining groove 28 in this case. The retaining groove 28 has 
an outwardly oriented groove opening 34, opposite which, 
radially on the inside, is a groove base 36. In most cases, the 
groove base 36 is of a flat construction. 
The contour of the sidewalls 30, 32 of the retaining grooves 

28 in this case basically corresponds to the contour which is 
predetermined by the two sidewalls 

20, 22 of the blade root 16. As a result of this, the rotor 
blade can be inserted by its blade root 16 into the retaining 
groove 28 in a form-fitting manner. 
The sidewalls 30, 32 of the retaining grooves 28 are corre 

spondingly curved like the sidewalls 20, 22 of the blade root 
16. The direction of curvature in the circumferential direction 
in this case is selected so that an essentially convexly curved 
sidewall 30 of the retaining groove 28 in the rotational direc 
tion R of the rotor or of the rotor disk 25 is trailing in relation 
to the sidewall 32 of the corresponding retaining groove 28 
lying opposite it. 
A rotor blade 10 which is inserted in the rotor disk 25 bears 

essentially against the Surface regions which are identified by 
A, A and B, B', during rotation of the rotor. These surface 
regions form the bearing flanks A, A and B, B' of the rotor 
blade 10 and of the retaining groove 28 so that the rotor blade 
10 is secured against radial movements. On account of the 
matching arrangement of the curvature of the blade root 16 
and the rotational direction R of the rotor, an increase of the 
stress loading in the regions A, A, B, B' can be avoided. Of 
particular advantage in this case is that on both sides of the 
blade root center line 24 the centers of the respective bearing 
flanks A, B lie upon different radii R. R. As a result, the 
effect is achieved of the distance between the two centers 
being greater than in that case when they lie on an equal 
radius, which overall increases the fictive failure crack length. 
FIG.3 shows a rotor disk 25 which is analogous to FIG. 2 

and in which the retaining grooves 28 extend obliquely in 
relation to the axial direction. 

In FIG. 4, the retaining grooves 28 have a curved contour 
along the axial direction. Accordingly, the blade root of a 
rotor blade corresponding thereto is then additionally curved 
in the axial direction. 

Each of the rotor blades 10 described here can be designed 
as a turbine rotor blade or as a compressor blade, for example. 

In all, the invention discloses a rotor blade 10 for an axial 
flow turbomachine, preferably a turbine, in which for reduc 
ing the mechanical load in the blade root 16 and in the walls 
30, 32 of a rotor supporting this blade root, the two mutually 
opposite sidewalls 20, 22 of the blade root 16 are continu 
ously curved along their extent between the platform 14 and 
the blade root underside 18. 

The invention claimed is: 
1. A rotor blade for an axial flow turbomachine, compris 

ing: 
a curved blade airfoil; 
a platform with a platform Surface; and 
a dovetail-shaped blade root with two mutually opposite 

sidewalls which diverge from the platform towards a 
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blade root underside, the spacing of which becomes 
larger with increasing distance from the platform, 

wherein a longitudinal axis of the rotor blade is arranged 
perpendicularly to the platform Surface in the region of 
the connection between the blade airfoil and the plat 
form, 

wherein both sidewalls are curved essentially in the same 
direction along their extent between the platform and the 
blade root underside in such a way that a blade root 
center line, which is arranged in the middle between the 
two sidewalls, is curved in the corresponding direction, 
as seen in cross section, and 

wherein a first curvature of a first sidewall of the blade root 
which in the rotational direction of a rotor of a turboma 
chine equipped with Such a rotor blade, is leading in 
relation to a second sidewall, and is mostly convex, and 

wherein a second curvature of the second sidewall, which 
is correspondingly trailing in relation to the first side 
wall, is mostly concave. 

2. The rotor blade as claimed in claim 1, wherein the blade 
root is curved in the axial direction. 

3. The rotor blade as claimed in claim 1, wherein the rotor 
blade is designed as a turbine rotor blade of an axial flow 
turbomachine. 

4. The rotor blade as claimed in claim 1, wherein the Rotor 
blade is designed as a compressor blade of an axial flow 
turbomachine. 

5. A mounting for a rotor blade as claimed in claim 1, 
comprising: 

a retaining groove for each rotor blade which is to be 
mounted, 

wherein the retaining groove includes two mutually oppo 
site sidewalls in each case, which, for forming a dovetail 
shape, diverge from an outwardly oriented groove open 
ing towards a groove base, the spacing of which 
becomes larger with increasing distance from the open 
ing, 
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6 
wherein both sidewalls are essentially curved in the same 

direction along their extent between the groove opening 
and the groove base in Such a way that a fictive retaining 
groove center line, which is arranged in the middle 
between the two sidewalls, is curved in the correspond 
ing direction, as seen in cross section, and 

wherein a first curvature of a first sidewall of the retaining 
groove which, in the rotational direction of a rotor of a 
turbomachine equipped with Sucha mounting, is leading 
in relation to a second sidewall, and is essentially con 
Cave, 

whereina second curvature of the second sidewall which is 
correspondingly trailing is essentially convex. 

6. The mounting as claimed in claim 5, wherein the retain 
ing groove is curved in the axial direction. 

7. The mounting as claimed in claim 5, 
wherein the mounting is formed on the rotor of a turbine or 

compressor, and 
wherein two bearing flanks of the sidewalls of a respective 

retaining groove are arranged at least partially on differ 
ent radii. 

8. A rotor for a compressor or turbine comprising: 
a mounting as claimed in claim 5, comprising: 

a plurality of retaining grooves, 
wherein the plurality of retaining grooves of which a rotor 

blade, as claimed in claim 1, is arranged in each case. 
9. The rotor as claimed in claim 8, wherein each retaining 

groove is curved in the axial direction. 
10. The rotor as claimed in claim 8, 
wherein the mounting is formed on the rotor of a turbine or 

compressor, and 
wherein two bearing flanks of the sidewalls of a respective 

retaining groove are arranged at least partially on differ 
ent radii. 


